Abstract In this study, the method by Robertson which has been most commonly used for classifying soils, using piezocone test results, was compared with that by Schneider which was most recently proposed. Both methods were applied to the soils in Gyeonggi province and the classifying results were investigated. It has been found that the difference between the results according to the methods was not so large and Schneider's method showed slightly better results for clay region and vice versa. Such factors as large field database, normalized tip resistance, pore water pressure, and drain condition were found to need further research for more reliable soil classification. 
Introduction
The results of the piezocone penetration test have been importantly used for the soil classification and profiling as well as the assessment of geotechnical parameters (Douglas and Olson 1981, Campanella and Robertson 1988) [1, 2] . Specially, Robertson(1990 Robertson( , 1991 proposed the classification chart using the normalized tip resistance, friction ratio, and pore pressure parameters to overcome the problems regarding the effect of the overburden pressure [3, 4] . The Robertson's chart has been generally used for classifying soils at deep depth including below 30m.
Nevertheless, additional complexities and uncertainties relevant to the drained, undrained, or partially drained conditions are involved in the Robertson's chart. Schneider et al.(2008) developed the soil classifying method based on the Robertson's chart considering the various influencing factors [5] .
In this study, both soil classification methods, Robertson's method which has been widely recommended as a specification in practice and Schneider's method which was most recently proposed, were applied to the soils in Gyeonggi province and compared with each other. Fig. 1 , together with Eqs. 1 to 3, presents the soil classifying chart by Robertson(1990) using the normalized measured parameters from the piezocone penetration testing [3] . This chart has been generally accepted to be relatively reliable then widely used as a recommendation. 
Descriptions of the Classifying Methods
where Qt, Fr, and Bq respectively indicate the normalized tip resistance, friction ratio, and pore pressure parameter. The σvo is total overburden pressure, σ'vo is effective overburden pressure. The qt denotes the total tip resistance corrected for the pore pressure effect, that is called unequal area effect, as in Fig. 2 and Eq. 4 [6] .
[ Fig. 2 
where the qc is the measured tip resistance, the u2 is the measured pore water pressure acting behind the cone tip, and the a is the cone area ratio, which is equal to the ratio of the cross-sectional area of the load cell or shaft
An divided by the projected area of the cone Ac in Fig. 2 [6] . The fs and uo in Eqs. 2 and 3 respectively denote the measured sleeve friction and in-situ pore water pressure at Schneider's chart presents additional detail for separating clay behavior; however, the soils outside the 1b or 2 zones showed relatively low levels of reliability.
Investigations of the Classification Methods
The tip resistance in the piezocone penetration testing tends to increase as the effective overburden pressure increases with depth. This increase might cause errors in the interpreted soil classification using the raw testing data (Robertson 1990 ) [3] .
It has been confirmed in this study, performed for the soft soils in Gyeonggi province, that the normalization of the measured parameters is required and the normalization method, which utilizes the vertical stress(Eqs. 1 to 3) rather than the cone factor relevant to the undrained shear strength, is effective for rational evaluation of soil classification. The normalization to the initial effective vertical stress is so practical and can be expected to lead to more analytical chart including such soil behavioral function as overconsolidation ratio. 
Conclusions
In this study, two soil classification methods, using piezocone testing results, were applied to the soils in Gyeonggi province; The Robertson's chart generally which has been used in practice as a recommendation and the Schneider's chart which has been most recently suggested.
The classifying results were investigated and compared with each other. The following conclusions could made.
•The difference of the classifying results conducted according to the methods was not so large but the following trends were observed.
•The Robertson's method resulted in better results for the sandy soils.
•Both methods gave reasonable results to a reliable extent for the silty soils.
•The Schneider's method gave good agreement with the field data for the clayey soils.
•The negative pore water pressure measured behind the cone tip could be measured due to the testing instrument rather than the soil behavior.
•The field database as well as the proper analysis of the normalization and drain conditions need further research for more reliable classification.
